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[0093]

[0094] 5- to 7-membered aromatic, monocyclic rings
containing one or more, for example, from 1 to 4, or in
certain embodiments, from 1 to 3, heteroatoms chosen
from N, O, and S, with the remaining ring atoms being
carbon; and

“Heteroaryl” encompasses:

[0095] bicyclic heterocycloalkyl rings containing one or
more, for example, from 1 to 4, or in certain embodi-
ments, from 1 to 3, heteroatoms chosen from N, O, and
S, with the remaining ring atoms being carbon and
wherein at least one heteroatom is present in an aro-
matic ring.

For example, heteroaryl includes a 5- to 7-membered
heterocycloalkyl, aromatic ring fused to a 5- to 7-mem-
bered cycloalkyl ring. For such fused, bicyclic het-
eroaryl ring systems wherein only one of the rings
contains one or more heteroatoms, the point of attach-
ment may be at the heteroaromatic ring or the
cycloalkyl ring. When the total number of S and O
atoms in the heteroaryl group exceeds 1, those heteroa-
toms are not adjacent to one another. In certain embodi-
ments, the total number of S and O atoms in the
heteroaryl group is not more than 2. In certain embodi-
ments, the total number of S and O atoms in the
aromatic heterocycle is not more than 1. Examples of
heteroaryl groups include, but are not limited to, (as
numbered from the linkage position assigned priority
1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-
pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidinyl, 2,3-pyra-
zolinyl, 2.4-imidazolinyl, isoxazolinyl, oxazolinyl,
thiazolinyl, thiadiazolinyl, tetrazolyl, thienyl, ben-
zothiophenyl, furanyl, benzofuranyl, benzoimidazoli-
nyl, indolinyl, pyridizinyl, triazolyl, quinolinyl, pyra-
zolyl, and 5,6,7,8-tetrahydroisoquinoline. Bivalent
radicals derived from univalent heteroaryl radicals
whose names end in “-y1” by removal of one hydrogen
atom from the atom with the free valence are named by
adding “-idene” to the name of the corresponding
univalent radical, e.g., a pyridyl group with two points
of attachment is a pyridylidene. Heteroaryl does not
encompass or overlap with aryl as defined above.

[0096] In the term “heteroaralkyl,” heteroaryl and alkyl
are as defined herein, and the point of attachment is on the
alkyl group. This term encompasses, but is not limited to,
pyridylmethyl, thiophenylmethyl, and (pyrrolyl)1-ethyl.

[0097] A “leaving group” or “atom” is any group or atom
that will, under the reaction conditions, cleave from the
starting material, thus promoting reaction at a specified site.
Suitable examples of such groups unless otherwise specified
are halogen atoms, mesyloxy, p-nitrobenzensulphonyloxy
and tosyloxy groups.

[0098] “Optional” or “optionally” means that the subse-
quently described event or circumstance may or may not
occur, and that the description includes instances where said
event or circumstances occurs and instances in which it does
not. For example, “optionally substituted alkyl” includes
“alkyl” and “substituted alkyl” as defined herein. It will be
understood by those skilled in the art with respect to any
group containing one or more substituents that such groups
are not intended to introduce any substitution or substitution
patterns that are sterically impractical and/or synthetically
non-feasible and/or inherently unstable.
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[0099] “Protecting group” has the meaning conventionally
associated with it in organic synthesis, i.e. a group that
selectively blocks one or more reactive sites in a multifunc-
tional compound such that a chemical reaction can be
carried out selectively on another unprotected reactive site
and such that the group can readily be removed after the
selective reaction is complete. A variety of protecting groups
are disclosed, for example, in T. H. Greene and P. G. M.
Wauts, Protective Groups in Organic Synthesis, Third Edi-
tion, John Wiley & Sons, New York (1999), which is
incorporated herein by reference in its entirety. For example,
a hydroxyl protected form is where at least one of the
hydroxyl groups present in a compound is protected with a
hydroxyl protecting group. Likewise, amines and other
reactive groups may similarly be protected.

[0100] By “heterocycloalkyl” is meant a single aliphatic
ring, usually with 3 to 7 ring atoms, containing at least 2
carbon atoms in addition to 1-3 heteroatoms independently
selected from oxygen, sulfur, and nitrogen, as well as
combinations comprising at least one of the foregoing
heteroatoms. Suitable heterocycloalkyl groups include, for
example (as numbered from the linkage position assigned
priority 1), 2-pyrrolinyl, 2,4-imidazolidinyl, 2,3-pyrazolidi-
nyl, 2-piperidyl, 3-piperidyl, 4-piperdyl, and 2,5-piperzinyl.
Morpholinyl groups are also contemplated, including 2-mor-
pholinyl and 3-morpholinyl (numbered wherein the oxygen
is assigned priority 1).

[0101] As used herein, “modulation” refers to a change in
CENP-E activity as a direct or indirect response to the
presence at least one chemical entity described herein,
relative to the activity of CENP-E in the absence of the
chemical entity. The change may be an increase in activity
or a decrease in activity, and may be due to the direct
interaction of the chemical entity with CENP-E, or due to
the interaction of the compound with one or more other
factors that in turn affect CENP-E activity.

[0102] The term “sulfanyl” includes the groups: —S-
(optionally substituted (C,-Cy)alkyl), —S-(optionally sub-
stituted aryl), —S-(optionally substituted heteroaryl), and
—S-(optionally substituted heterocycloalkyl). Hence, sulfa-
nyl includes the group C,-C; alkylsulfanyl.

[0103] The term “sulfinyl” includes the groups: —S(O)—
H, —S(O)-(optionally substituted (C,-Cy)alkyl), —S(O)-
optionally substituted aryl), —S(O)-optionally substituted
heteroaryl), —S(O)-(optionally substituted heterocy-
cloalkyl); and —S(O)-(optionally substituted amino).

[0104] The term “sulfonyl” includes the groups:
—S(0,)—H, —S(0O,)-(optionally substituted (C,-C)alkyl),
—S(0,)-optionally substituted aryl), —S(O,)-optionally
substituted heteroaryl), —S(O,)-(optionally substituted het-
erocycloalkyl), —S(O,)-(optionally substituted alkoxy),
—S(0,)-optionally substituted aryloxy), —S(O,)-option-
ally substituted heteroaryloxy), —S(O,)-(optionally substi-
tuted heterocyclyloxy); and —S(O,)-(optionally substituted
amino).

[0105] The term “substituted”, as used herein, means that
any one or more hydrogens on the designated atom or group
is replaced with a selection from the indicated group,
provided that the designated atom’s normal valence is not
exceeded. When a substituent is oxo (i.e., =0) then 2
hydrogens on the atom are replaced. Combinations of sub-



